Condensin is required for nonhistone protein assembly and structural integrity of vertebrate mitotic chromosomes.
The dramatic condensation of chromosomes that occurs during mitosis is widely thought to be largely controlled by a protein complex termed condensin. Here, we describe a conditional knockout of the condensin subunit ScII/SMC2 in chicken DT40 cells. In cells lacking this condensin subunit, chromosome condensation is delayed, but ultimately reaches near-normal levels. However, these chromosomes are structurally compromised. Kinetochores appear normal, but the localization of nonhistone proteins such as topoisomerase II and INCENP is aberrant. Both proteins also fail to partition into the chromosome scaffold fraction, which appears to be largely missing in the absence of condensin. Furthermore, the chromosomes lack structural integrity, as defined by an assay that tests the stability of the chromosomal higher-order structure. Thus, a major function of condensin is to promote the correct association of nonhistone proteins with mitotic chromosomes, and this is essential for establishment of a robust chromosome structure.